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ABSTRACT  
Aseriesofpersonalcomp11ter prOgramS Weredeve10pedinordertocarry outstatisticalanaly－  
SeSOftheoutcomeoftheexamlnation／qtliz／placemenトtestwiththeemphasisonassessingthequalト  
ty ofquestions giverlin those examinations．Programs are designed to be exeeuted on conventiona1  
16－bitpersonalcomputer．  
1．1NTRODUCT10N   
ln competitivetest，OnlyimportaTltinformatlOnis the polntOfiTldividualstlldentandtheorder  
Ofthe pointsirrespectivetothe quality ofthequestions．Thereforestatisticalanalysesaremadeon  
points．Thoseanalyseshavelittleslgnificanceforthetestwhichismadetoassesstheachievementof   
thestudent．Qualityandappropriationofthequestionsshouldbeearef1111yexaminedsoastoassess  
the achievement accurately．Such analyses ofthe questiorlS Ofthe test may．in some extentt be made  
withitemanalysIS（1，Z）   
InthefieldofJapaneselanguageeducation forthestudentswhosemothertorlgue，Culturalback－  
ground andthe wayofthlnkingaredifferentfrolnthoseoりapaneselanguageteachers，SOmetimes  
“goodM q11eStioIlfortheteachers appearstobe“notgood”one．Inotherwords．thecriteriaof“good”  
q11eStions are different for the students and fortheteachers．The author’s beliefis that objective  
judgmentdeducedwithcertainstatisticalanalysISmaySOmetimes，eVenthoughitmaynotbealways，  
providesahelpfortheteachertodevelopa“better’’test．  
Presentshort notedescrlbesaseriesofpersonalcomputerprogramsdevelopedtocarryoutstatisti－  
Calanalyseson16－bitpersonaleomputer，namelyPC9801seriesofNECCorp▲  
2．Descrlpt10nOfthePrograms  
Brief description of the function．the strueture and remarksin executing the program，Where  
appropriate，areglVeninthissection．  
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2－1．P10glamLanguago   
ProgramlanguageusedisN88BASIC（86）＊1whiehlSOperatedDnMS－DOS＊20peratingsys  
tem．ProgramsarelnitiallywritteninN88BASICinterpreter，Whichprovideseasierdebuggingfacil－  
ityoftheprograms．Afters11CCeSSf111debugging，theN88BASIClnterpreterSO11rCeprOgramiscomL  
piled to generate machinelanguage code program，Which enstlreS faster execlltion of the program，  
withBASICC＊1compilerprogram．BASIClanguageisavallableonal汀10StallpersonaleomptlterS・  
Thereforethe presentiTlterPreter SOurCe prOgramS Can be easilytransferredtoother personalcom－  
putersystemwlthmi【limummodifications，  
Programs are executed under MS－DOS operatingsystem・Therefore dataexchange ean be，in  
prltlCiple，madewlthotherprogramsrun11nderMS－DOS，Datafilesgeneratedforthepresentprog－  
ramsmayreadllybetlSedinothercommerciallyavailablesoftware．1nSOmeCaSeS，afterpropermod－  
ilication ofthe datastruct11re、  
2－2．DataF‖朗  
Inorderto a∫lalyzethetestdatawithapersonalcomputer，the resllltsofthetestsho111dbeavailr  
ableasthedatafileonthecomputersystem，AlltheanswersglVenbythestudentsforthequestions  
ofthetestand correctanswers arereferred as“data”．lnconventionalcompetitivetestresultanaly－  
sis，pOintsofthestudentsareconsideredasthebasicdata，i，e，treatingthetestresultasasetofcor  
recトorLWrOngdatairrespectivetothenatureofwronganswer OneoftheimportantobiectivesfQr  
the present analysisis that assessmentofthe quality ofthe testitselfto establish betterlanguage  
educatlOnenVironmeTlt．ln duecourseofsuch study，analysisofwrongansweringwould becomeimL  
portant，ThereforetheanswersglVenbyeachstudentarerecorded■  
2－2－1・DataF‖o Name  
Eachdata fileshould beidentifiedwitha’Lf11ename”．AccessofthedatafilelSmadebycaIlirlg  
the name by the program．MSLDOS poses some restrietions on file name・Wellclassified file names  
should beselectedforeasleridentlflCationofthedatafile．Datafilestobeusedinthepresentanaly－  
SeSarenamedaccordingtothefollowingrules；  
i）first fourcharaeters should representtheldentiflerOfthe seriesofthetesfs，forexample P86A，  
wherePrepresentsJ）1acementtest，86for1986andAforautumn．  
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ii）followingthreecharactersshouldrepresentthetypeofthespeciEictestsubject，forexampleLIS  
representsforlistenlngandsoon．  
File access by the below described dataanalysis programsis madeby uslngthose flle tlameS，  
ThereLore above described rules for namingofthe files should be strictly observed，Otherwise the  
programs cannotidentify tlle required data files for desired analysis．MS－DOSal10WS up tO eight  
characters for file name and upto three characters Eor file name extension．File name extensionis  
usedtoidentifythetypeofthedataflle，Whichwi11bedescribedbelow．  
2－2－2．DaねFormat   
DataentryandsomedatamanipulatlOn．SuChassortlng．WeremadewithdBASEIll＊31rlearly  
StageO董theprogramdevelopment，Therefore．tlledataformatusedlnthepresentprogramsis，incer－  
tainexteIlt．pOSedconstraintforeasierdatamanlpulation wlthdBASEIIl．Inordertominlmizeerror  
inthedataentry，followingdataformatwaschosen．InordertodlStinguishfourdifferentselectlOnOf  
COrreCt anSWer and noanSWer，flVe different symboIs should be used．Most straighttorward candi－  
date wotlld be either five numbers orflVealphabets．In both cases，One key actionis requlred by  
Sele銃ingakeyoutoffiYedi廿erentkeys．OntheotherhaTld，fo11rkeyactionsarereqlliredwithonly  
two keys for“1000”format Main reason to use thlS anSWerdataformatis tominimize errorin  
dataenteringprocess．Theauthorbelievesthat“1000”formatismoretlmeCOnSumingbutyieldsless  
errorilldataenteringprocess．OTleOfthereasonswouldbethatdataformatcoIIVerSionfromaetual－  
1y used alphabeticalOr numerlCaトanswerlngformat to“1000q format mayalways awake the per・  
SOn Who enters the data The author believes that no error should be madeln data enterlrlg prOCeSS  
andeveryeffortshot11d bemadetoeliminateincorrectenteringofthedata．The“1000’’formatmight  
req111re mOre patience of the person who enters the data．but overalltime and tediousness．whieh  
mightbeencounteredatthetlmeOfdataeorrection，ShouldbelesswiththlSdataformat．  
Eaeh studentisiderltifledwith student code，Whieh coTISists of fo11rdiglt n11mber．First two  
digitrepresents thestudent’s rlatlVeCOuntry andthelasttwo dlgitrepresentstheserialnumberfor  
thesamecountry．  
2－2－3．DataEntry  
Correct answers for the test are separately entered to form a correeトanswe卜file Correct  
answersforthetestareenteredwithprogramcalledANSINA，Whichgeneratesthedatafilewithex－  
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tensionofANS．Answersgivenbyeach sttldentareenteredwithdBASEIII．Datafilegeneratedwith  
dBASEllI，Which has DBF extensionin the file name，isthen transformed toan ASClIform datafile  
withusing“COPY”utilitycommandofdBASEIIl，SincespeeialdatafilestruCtureisemployedforthe  
dataflleofdBASEIll．Thosetransformeddatafiles haveTXTextensionlntheirfilenames．  
1tis mostimportant to have correct data Eor any kind of data arlalysIS．Most straightforward  
method to detectiIICOrreCt data entrylS made bylnSpeCtingoLthelistlngOfthe entered data file．  
Thisprocedurewasindeedemployedintheverybeginningoftheanalysisandappearedtobetire－  
SOme and time collSuming，More pr且Cticalerror checklng rOutine providedin the present analysis  
procedureismadebycomparingthemorethanonedatafileswhicharegeneratedbydilferentper－  
sons．TheprogramealledCOMPAwasdevelopedforthispurpose．Theprogramassumesthattheenr  
tered answeris correct when allofthe answers forthe question enteredin the different datafiles  
arethe same Onthecontrary，anyOne Ofthe answersin thedatafilesis dlfferentfromtherestof  
theanswer（s），theprogramconsidersthattheincorrectdataentrywasmadeandwait王orcorrec－  
tion・Usually three dlfferent data files aregenerated for this purpose．The a11thor’s assumptionis  
that the probabllity to make incorrect data entry for the same question by the different persons 
Should be negligibly sma11Howeverit should be noted that“negligibly small汁does not mean“no  
error’’．TheTeiore every efiortsholユId be exercisedtoenter coTreCt data when onelnitial1y enter the  
data，lt would be time consumlngin theinitiallnStanCe but totaltime for data analysISincludimg  
errorcheekingshouldbeless．   
Introduction ofthe mark sheet togetherwith an Dn－11ne mark sheet reader would simplify the  
dataentry，prOVidedthatthestudentshavinghad good experiencewithmark sheetmanip111ation，1f   
thisisnotthecase，introductionofthemarksheetwouldp11tunneCeSSaryStrainonthestudentsand  
Shouldnotbeintroduced．Suchstrainshouldbeposedontheteaeherswhentheyenterthedata，  
2－3．TotalM8rk8：MJIST  
Totalmark for each student can be determlned with the program“MLIST【by comparlng the  
answers of each st11dent，Whieh are recordedln TXT file，and correct answer dataln ANS file．   
MLtSTliststhe marksofthe st11detltSin theorder ofthe studentcode andin descendingorderol  
totalmark with student eodes and names．  
2－4．肝＄tatem¢nt  
Briefdescription ofIF statement of BASICis glVen herelF statemelltis usedln COMPA and  
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MLISTtomakeeonditionalbranchingintheprogram，namelytojudgewhethertheansweriseorrect  
OrnOtbycomparingtheanswerwiththecorrectarlSWer・ThlSfunctionLSuSedinotherprogramsto  
bedescrlbedbelow．Statementhasalormat；  
IFxxx＝yyyTHENnnn（ELSEmmm）  
Where，ifxxx＝yyyiseorrect，eXeⅢtion）11mpStOthellnenllmbernnn．ortothelinenumber mmm  
Orjumpstonextllne．Whenxxx≠yyy，XXXandyyyareeltherITumericalorcharacterLParameter．  
2－5．1temAnaly由   
Sofartwoprogramsweredevelopedtomakeitemanalysis．OTleOfthemwasdevelopedtocalcu－  
LatetheparameterswhlCharepresentedinreierence（1）andwascalledlTEMA．Secondonenamed  
ALPHAAandcalculatestheparametersdeserlbedinreferer）Ce（2）．Detalleddescriptionsforstatistl－  
Calsignificanceandderivationoftheparametersarenotgivenhereandshouldbereferredtothere  
SpeCtiveartlCle．  
2－5－1．DIS／DIFltemAnalysl＄：lTEMA  
Two parameterS are deducedwithlTEMA．i．e．DIS representlngtheorder ofdistirlguishability  
andDIForderofdifficulty，andaredefinedas，  
DIF＝（NH＋NL）／2×〃  
DIS＝（NH－NL）／2  
WhereNHandNLarethenumbersofthestudentslnthehigherandlowergradegroup，reSpeCtively，  
givlrlgCOrreCtanSWerforthequestiontoanalyze，andNisthenumberofthesttldentsineachgroup．  
Nisdetermined with allemplricalconventionforstatisticalanalysis．ThLSStatistlCaLarLalysISisre－  
ferredasDIS／DIFanalysishereafter．  
CriterionforagoodquestionaccordiTlgtODIS／DIFanalysisisthata11thestudentsillthehigh－  
gro11pgivecorrectanswer（NH＝N）arldnoneofthestudentsinthelowLgrO11pgiveeorrectanswer  
（NL＝0），i・e，DIS＝1．OandDIF＝＝0．5．Easyquestionscan beansweredcorreetlybyallthestlト  
dentslnthehighLgrOllpandpartofthest11dentsinthelowgrOup．DifficultquestlOnSareanSWered  
Only by partofthe studentsirlthe hlgh¶grOup．］tisimplicitly assumedthat a11thestudentsiniIl－  
termediategroupgiveeorrectandwroJlganSWerforeasyanddifficultquestlOn，reSpeCtively．Those  
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resultsarerepresentedas；  
easyquestionsbeingdeLinedasNH＝Nand O≦NL＜N；  
DIS＝－2×DIF＋2forO．5＜DIFandl＞DIS≧0  
difficultquestionsasNL＝O and O≦NH＜N：  
DIS＝2×DIFfor OくDIF＜0．5and O＜DIS〈1  
riowever for more reallStic situation．some oitlle Studentsin the high－grOup may fai1to glVe  
COrreCt anSWer for anea即queSt10n．Itis also probablethatsomeofthed研c甚Itquestions arecorT  
rectly answered by the fraetlOn Of the studelltSln thelow－grOup・For those cases，DIS becomes  
smallerandDIFbecomeseithersma11erorlarger．1tshouldbenotedthatDISandDIFarecalculated  
Only wlth part ofthe data available．Therefore some oftheinformat10n might belostin DIS／DIF  
analysis，i，e．anSWerlngprOfilefortheintermediategroupISnOttakenintoaceountamdmightaffect  
thedeterminat10nOf■lactual’’distinguishabilityanddlf董icultyo王thequestion．  
DataLiles for the highーandlow－grOup aregenerated with conditionalCOPY utility eommand  
ofdBASEIII．Studentcodeofthe studentswith higherorlowerthan respectivereference pointsare  
collectedtoformnewdatafiles，WhichareidentiiledasiflIHIGli．TXTandflffLOW．TXT，Wheref董董王  
isfotlr－Characterexaminationldentlfierdeserlbedinsubsection2－2－1．  
TTEMAprintsoutNH．NL，DISandDIFvaluesforitemanalysis・AIsoltprintsoutthenllmbers  
ofthest11dentstogiverespectivechoICeOfeach、q11eStlOnSIorhigh一，lDWgrO11pandfora11sttldelltS，  
for‘‘GoodPoorAnalysisM，  
2－5－2．αCoe¶l¢lont帥dPoint－blsorialColrel如10nCoo¶icient   
ltem analysIS madewithlTEMAdealsonlypartofthedataavailableaTldmightloosesomeof  
Slgnifieantiniormation．ALPHAA deals with the data of a11the st11dents available，Parameters de－  
finedanddescribedbyKaLho（2）areealculatedwithALPHAA，“PassRatlO”fortheトthquestionin  
thetest．汀」，WhichmightcorrespondtoDIFinsomeextent・isdefinedas・  
才芸uij  汀】＝  
l＝J  
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WhereNistl－enumberofthestudents．Uりiseither O orlfortheiLthstudentmakingwrongor  
COrreetanSWer fortheトth questlOn．Order ofdistinguishabilitylSdeEinedwith polnトbiserialcor  
relationcoefficient，WhichlSdefined as，  
二旦  
r，＝一       d－  
WhereXisthemeanvalueofthepolntSOfthetest－X］themean polntSforthestudentswhomake  
COrreCt anSWer tOthej－thquest10n．‘7Standard deviation ofthe polntS for allstudents．Uniformlty  
Ofthetest．alphacoefficienta．whiehlStlSed to determine whetherthe allquestionsin thetestare  
designed to determine ability for the same elementln Whole spectrum ofthe subject，is also calc11－  
1ated．αCOefficlentisdefined as，  
m  
∑Jデ  
α＝－ 
五7 竺jl一号㌻i  
wheremisthenumberofthequestions，4】2thevarianceofthepolntSfortheトthquestionaTld q2  
VarianceoLthetotalpolntSforthetest．  
ALPHAA prints out alpha coefficient，pOlnt－biserialcorrelatioIleOefficient for each question  
and50me OLthe conventionally referred statisticaL parameters、SuCh as variance，StarLdard deviatio  
and500Il，Outputisselfdescrlptive，  
3．Concludl咽Remark＄  
Abovedescribedprogramshavebeenusedtcanalyzetheo11teOmeOftheplacementtestheldat  
theEducationCenterforForeignStudentsoftheUniversityofTsukuba，Thenumberofthesamples  
forthe placement test has been at・Ollnd90for previousthreeoccasions．1tshould be notedthatthe  
number ofthe samplesis notlarge eTlOugh for convent10nalsense ofstatisticalanalysis．Therefore  
Strictly speakingobtained results arenot consldered as”statisticaldata”．However obtained results  
Can belltilizedforassessingthequalityaJldapproprlationofthequestionsinsomeextent，eVenifit  
is notfullextent，withcarefuldatainterpretation．Accuracyofassessmentwould beeome higherafL  
ter accumulation of more data，St11dy and development of the method for obJeCtive assessment of  
qualityand approprlation with smallnumberofsampleitselfisimportaIltSubjecttobecarriedout  
Thereforeassessmentofdlfierent‘‘statisticalh parameterstobeusedforfurther analysisshouldbe  
Studiedinthe duecourse．  
Asmentionedearlier，SOmeOfthedetamanipulationlSCarriedoutwithdBASElII．FilecorLVer－  
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sionprocessisnecessaryirom dBASEl11formattoASC11format．ThisoperatioTlisrathertimecon－  
SumingandsometlmeSinducesanT10ylngmlStakes，eSpeCia11ywhengeneratlnghigh－andlow－grOup  
filesin DIS／DJF analysLS．This function should be replaced with BASIC programin near futureto  
avoid unnecessary confusion．AIsoinltialdata entry routlne，WhichlS nOW madewith dBASEIII，  
Sht）uldbedeveloped・Thea11thorsti11believesdBASEIllbeinguset111fortheaidofprogramdevelop－  
mentandfortestingtheoutcomeofthe developed programs．Any commentsandsuggestioIISforthe  
existiJlgand／orpossibleprogramswillbeappreciated，  
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